Enhanced endothelial nitric oxide-synthase activity in mice infected with Trypanosoma brucei.
Infection of humans with Trypanosoma brucei causes sleeping sickness, which is invariably fatal if left untreated. The course of infection is characterised, among others, by multiple organ damage including cardiovascular dysfunctions such as hypotension and breakdown of the blood-brain barrier. The latter eventually leads to the parasite invasion into central nervous system and ultimately to the death of the patient. Nitric oxide (NO) synthesised from L-arginine via endothelial NO-synthase (eNOS) is involved in the control of vascular tone and permeability. The present study explores the effect of T. brucei infection on the endothelium-dependent in vitro vasomotor response of isolated mouse aortas. Aorta rings were suspended in organ chambers for isometric tension recording. The endothelium-dependent NO-mediated relaxation in response to acetylcholine (10(-9) to 10(-5) M) was markedly enhanced in the infected mice compared to controls (P<0.05), whereas the endothelium-independent vasodilation to an exogenous NO-donor, sodium nitroprusside, was comparable in both groups. Norepinephrine-stimulated contraction was also comparable in the absence or presence of the NO-synthase inhibitor N(omega)-Nitro-L-arginine methyl ester (L-NAME; 10(-4)M) in both groups. The enhanced endothelium-dependent relaxation in the infected mice correlated well with a 3.5-fold increase in eNOS protein level in these aortas as compared to those of control mice (P=0.05). Thus, T. brucei infection enhances eNOS protein expression in the endothelium, causing a pronounced vasodilation. Overproduction of NO in trypanosomiasis may be involved in the observed generalised hypotension and in an increased vascular permeability that facilitates T. brucei invasion into surrounding tissues and its penetration into the central nervous system in later phases of infection.